Mechanism for the hepatotoxicity of the antiandrogen, nilutamide. Evidence suggesting that redox cycling of this nitroaromatic drug leads to oxidative stress in isolated hepatocytes.
The nitroaromatic drug nilutamide has been shown previously to undergo redox cycling in aerobic rat liver microsomes, being reduced by NADPH-cytochrome P-450 reductase to a nitro anion-free radical which reacts with oxygen, to regenerate the parent drug, and form a superoxide anion dismuted to hydrogen peroxide. In the present study, the effects of nilutamide on isolated rat hepatocytes have been determined. After 6 and 8 hr of incubation with 0.5 mM nilutamide, lactate dehydrogenase was released in the incubation medium, and cell viability was decreased markedly. Consistent with a redox cycle producing reactive oxygen species, nilutamide increased nonmitochondrial (cyanide-resistant) oxygen consumption; the toxicity of nilutamide occurred sooner and was more extensive in the presence of sodium azide (an inhibitor of catalase). Consistent with an oxidative stress, the toxicity of nilutamide was associated with depletion of reduced glutathione, increased levels of glutathione disulfide, increased Ca(++)-dependent phosphorylase a activity, oxidation and accumulation of cytoskeleton-associated proteins and formation of blebs; toxicity was prevented by glutathione precursors, thiol reductants and/or antioxidants, such as L-cystine, L-cysteine, N-acetyl-L-cysteine, dithiothreitol, N,N'-diphenyl-p-phenylene-diamine and alpha-tocopherol. Feeding the animals with a diet supplemented with 2% L-cystine increased the initial glutathione stores of hepatocytes and prevented nilutamide toxicity. It is concluded that nilutamide is toxic to isolated rat hepatocytes, as a probable consequence of an oxidative stress due to the redox cycling of this nitroaromatic compound.